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Undergraduate Research & 
Mentoring Program 2020 
Why I decided to apply for 
the URMP  
 Experience working in research 
environment 
 Exercise/Apply skills learned in class 
 Meet & work with a variety of students in 
different/related disciplines 
Jasmin Collins PSU Undergraduate Research and Mentoring Program, 2020 
About the Agile and Adaptive 
Robotics (AAR) Lab 
 “The Agile and Adaptive Robotics lab is interested in 
uncovering mechanisms of how animals achieve agile and 
adaptive control and applying these discoveries across a 
variety of fields.” 
 https://www.pdx.edu/agile-robotics/ 
 Designing/testing biomimetic robots – replicate biological  
systems & anatomical movement of living organisms: 
 Human (bipedal robot) 
 Dog (quadruped robot) 
Jasmin Collins PSU Undergraduate Research and Mentoring Program, 2020 
About the Agile and Adaptive 
Robotics (AAR) Lab (Cont.) 
 Lab tasks include: 
 Designing, printing, assembling parts replicating the 
anatomy of human legs & dogs 
 Replicating muscle function & placement 
 Mapping & programming neural pathways used in 
performing movement: walking, balancing 
 Building a dynamic platform for testing robots’ response to 
changing environment 
Jasmin Collins PSU Undergraduate Research and Mentoring Program, 2020 
My Tasks 
  Design, 
  Modify,  
  Analyze  
3D-printed parts 
of the 
quadruped 
(dog) robot 
using Solidworks  
The quadruped/”puppy” robot 
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My Tasks (cont.) 
Fix deflection issues in front legs 
Replace potentiometers w/ encoders Measure & fix body proportions 
Improve accessibility to 
hardware within the legs 
Jasmin Collins PSU Undergraduate Research and Mentoring Program, 2020 
Deflection Fixes: Leg Mounting 
 Issue: Muscles 
pulling on front 
legs caused 
support beam to 
bend 
 Approach: 
Replace the 
support beam 
(Top View) 
Front Legs 
Muscles 
Support beam 
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Deflection Fixes: Leg Mounting (cont.) 
A 
B 
C 
D 
E 
Design iterations 
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Deflection Fixes: 
Leg Supports 
 Issue: unwanted 
medial/lateral 
rotation of the 
legs 
 Approach: add 
support beams 
on the legs 
(Front view) 
X X 
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Deflection Fixes : Leg Supports (cont.) 
Brainstorming support beam (pink) mounting 
points 
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Deflection Fixes : Leg Supports (cont.) 
Brainstorming support beam (pink) profile 
designs 
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Deflection Fixes : Leg Supports (cont.) 
Considerations for 
incorporating ball 
bearings/ 
bushings 
Jasmin Collins PSU Undergraduate Research and Mentoring Program, 2020 
Deflection Fixes : Leg Supports (cont.) 
More support 
bracket (pink) 
design & 
attachment 
ideas 
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Deflection Fixes : Leg Supports (cont.) 
 Hinge joint 
approach 
 Incorporates:  
 Support bracket 
(pink) 
 Rods (orange) 
 Embedded 
bearings/ bushings 
(purple) 
 Redesign of leg 
mounting piece 
(green) 
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Deflection Fixes (cont.) 
 Hinge joint 
approach 
 Incorporates:  
 Support bracket 
(purple) 
 Rods (orange) 
 Redesign of leg 
mounting piece 
(green) 
Jasmin Collins PSU Undergraduate Research and Mentoring Program, 2020 
Incorporating Encoders 
 New encoders to 
replace 
potentiometers for 
improved rotational 
monitoring of joints 
around the robot 
 Concerns:  
 Encoder size > 
potentiometer size 
 How to mount the 
encoders 
Jasmin Collins PSU Undergraduate Research and Mentoring Program, 2020 
Incorporating Encoders (cont.) 
Design constraints: 
 The larger size of the 
encoders compared 
to the potentiometers 
meant adjusting 
pieces 
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Incorporating Encoders (cont.) 
Design constraints: 
 Manufacturer advised limited # of disassembly cycles  a 
“slab” piece designed to make assembly/disassembly easier 
Slab mounting 
ideas 
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Incorporating Encoders: Leg 
Attachment 
A 
B 
C 
D 
Design iterations 
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Incorporating Encoders: Legs 
 Encoder at each 
joint 
 3* in front legs 
 3 in hind legs 
 Moving encoders to 
inside of the legs  
better wire 
protection  & 
management 
 Widening legs to 
width of encoder 
allows for more 
space for wires that 
run thru the legs 
*blue bar in front legs allows for 1 encoder to track 2 joints 
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Incorporating Encoders: Hind Legs 
The knee 
Current method: 
Planning changes: 
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Incorporating Encoders: Hind Legs 
The knee 
Jasmin Collins PSU Undergraduate Research and Mentoring Program, 2020 
Incorporating Encoders: Hind Legs (Cont.) 
The knee 
Jasmin Collins PSU Undergraduate Research and Mentoring Program, 2020 
Incorporating Encoders: Front Legs 
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Analyzing Leg Proportions 
 Making changes to 
the legs led to the 
need to reevaluate 
leg segment 
proportions 
 Data from M. Fischer 
et al., Dogs In Motion, 
2011 
Jasmin Collins PSU Undergraduate Research and Mentoring Program, 2020 
Analyzing Leg Proportions 
 Excel sheet for leg 
segment length 
calculation 
 Uses given 
proportion data: 
 Front Leg:Back 
 Hind Leg:Back 
 Leg segment 
length:total leg length 
Jasmin Collins PSU Undergraduate Research and Mentoring Program, 2020 
Take-Aways 
 Exercised skills learned in class 
 Provided a window into real-world 
engineering applications 
 Got to do work that I enjoyed 
 Learned about how other disciplines work 
hand-in-hand with my major (Mech. Engr.) 
 
 I recommend this program to any student 
who’s unfamiliar with or interested in research, 
or unsure about how they want to apply their 
degree following graduation. 
Jasmin Collins PSU Undergraduate Research and Mentoring Program, 2020 
Thank You! 
